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(54) OPTICAL 
COMPENSATION SHEET, 
UQUID CRYSTAL DISPLAY 
DEVICE AND COLOR UQUID 
CRYSTAL DISPLAY DEVICE 
(57) Abstract 



PURPOSE: To provide an optical 
compensation sheet, liquid crystal 
display device and color liquid 
crystal display device which are 
easily producible and are enlarged in 
visual field angle. 

CONSTITUTION: The optically 
anisotropic layer 23 of the optical 
compensation sheet consisting of a 
transparent base 21 and the 
optically anisotropic layer 23 
disposed thereon is a layer 
consisting of a compd. having a 
discotic structural unit and having 
negative double refraction and the 
disk surface of the discotic 
structural unit inclines with the 
plane of the transparent base 21. In 
addition, the angle formed by the 
disk surface of the discotic 
structural unit and the plane of the 
transparent base 21 is changed in 
the depth direction of the optically 
anisotropic layer 23. This liquid 
crystal display device and color 
liquid crystal display device have 
such sheet 




COPYRIGHT: (C)1996,JPO 



mB^mm^ff (jp) <J2) ^ ^ |^ ^ ^ (a) (iDwwmisKira*^ 

#M¥8 - 50206 



(43)^BBB ^^8^(1996) 2 ^205 



(51)Inta.* 




F I 




G 0 2 B 5/30 








G 0 2 F 1/133 














T^H^ Ig^^OScS FD (:^ 23 M) 




»»SP7-157028 


(TDfiUKA 


000005201 










(22)mHB 


¥«7^(1995)5^31H 




»3l?;i|JRSJEfBit«S210S« 






(72)«9I« 


&m ^± 




WS^- 118961 




t^jr|»mJSffim*f3210S«& »±9* 


(32)flBfeB 


^6(1994)5^310 








0* (JP) 


(72)S!?B« 


«t»« * 


(31)«5fe«li®S^ 


118961 




4^/llil^mj£mcf?3210#% «±^^ 




5P6 (1994)5^310 








0* (JP) 


(72)«gB# 


m mf 






















(74)ftaA 


^m± mm mm 











(54) [^<Di&m yti¥mti^—h. msA^mmf^^—ma^mw 



(57) Ul»] 




—51— 




1 

ifi. 7^>< X3 5^>< y i'Mjgmfi^^f •5ft:-&®lA»^*« 

■Sa^^B 1 JcK«©3t#»«->- 

20^ { (nx + ny) /2-nz) Xd^400 
Calais 5] 3^j|;&S&Sl»5tl#{^a:(DmiC. £1^1 

xi7^^ -yi'«ijg*{4*^rrsfl:^!a)!»e/i-5^©ffla 

<t©nfiffi*», S5q3tlt{*:ffilC»UT«V»T*0. fit? 



(2) iJ$re¥8-50206 

2 

Kx-f 5/d^«j§#&©PJfiHtSig^^«i:ffii: 
©Ja:-r^lffi*». 3t#S^@©SI3:?rlRj«C^flSUTViSC: 

[0 0 0 1] 

3t<isii«S'- i-*wr«as353%K«xi^*9-©«a 

[0002] 

LT», CRT (cathode ray tube) 1fiZ.nt£.Xmz^ 

fflsnr^fc. sis. «!a*^ftB (etTLcotii: 
tt«a-fe;i' t-€-©w«fca9!tt stifc— »©fi3t«*^ ^is. 

c:©J;5Ja:LCD©#<ttJaCn*V9=^s;5'J«a*« 
[0 0 0 3] LCD©^^:35a;»:*:^<«®Sf^:-Hi: 

a^^SB (KTSTN-LCDiSvT) tt. 9 OffiS 

X5^w -y H^T^^^yi'iSa^fflViTVi-S. Jl©fc 
«&, c:©J:5;^STN-LCDtt. ^iJ-fflBKitcJ;*:*: 
««©Sa%**^fiBT7»S. STN-LC 

ilB («, TFT-LCDRmilM-LCD) ©^^ 
a? !^ttirJfc'^T*oTVi^. TFT-LCDRtXM I M- 
LCD»C*V»Ttt. 9 0«©*aUtlA*<tC«E©«ffl*f 

«e>(c«efflsnTVi;5. tn-lcdw^^^-h-ci*. 

fi£t>T, Jiit^-Htt, 1gja*f*-H-^ffi©*- 
HICJt'«T*<OjStTf^flJ-C»«. U*»Ua*t&. TN 

-LCDtt. ^35e-^^^3>h9Xh«tJg!a^S^SB 

«^a^©ASicioT^ft:-rsrc«) <«jjft#tt) , 

■t©*a^«pttttC RT©V"<;HCiaMoTVi^fc». 
43 [0 0 0 4] ±l2ffi»fti»tt&afc#f (fiP'^, « 

iPA©it;»c) , -S*©S3ttStiRa-fe;Ut©KCfi)rffiM 
tR Oti3fcae->-h) Sra»t<5i©JS36*t, !|tH¥4- 
2 2 9 8 2 8^i:^ffi&lX#M¥4 - 2 5 8 9 2 3^4i« 

B, JRa-fe;nc?*LTSa:«rin!©ta:«^nsffo-c*« 

S:»«-r-5fe©-e*-&. c:©feffi^*t. ^5^B»©Sfi 
a? ::©J:33a:3t^«>'-htbTli. ^^v^i^^^aa© 
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(3) 

3 

[0 0 0 5] 1*P8sp6-7 5 1 1 S^SRrXEPO 5 

7 6 3 0 4 A 1 ftoaasfsr^rb. ifi^ytmm 

[0 0 0 6] iBcaftsPUv-*ffltJfife»&nT 
*d;ltf. WHI3P3 - 9 3 2 6^f4i«aZ/!»iB^F3 
-2 9 1 6 0 JKSttS^-r-SJpUT-S 
>f JI^A±©ElRlK«ffi»ca*-r-5 C t fc i 

-r-5 ^ 5-215921 
[0007] 

V- h SWT 5* ^-iss^^^Bsgft-rs etc* 

[0 0 0 8] 

[WSS»ft-r-5R:a&»^il:l SW3tlt«cB: 



4#ffl¥8-5 0 2 0 6 

4 

[0 0 0 9] ±E3t#««->-h©»*bV>IB»ttT82 

m<Dmm*^^<omm<iimi!atPi\z.mMhx\>'^^±.m^ 

2) ^fiStifi. 5~8 5aE<DttHT?^ft-rS-hffi3t#ffi 

3) gEAS®^/hfiI*t. 0~8 5S©I6H (»SL.<»4 
5~4oaD (c:*0. •e®S;*cffl*«5~9 oso>«ffl 

(»*Ktt3 0~8 5flD C».5Jiffi3t^M«>'- 
h. 

4) KftflE©«/hfllta;*:fit«M*^ 5~7 0«®« 
m a?*b<ttl 0~6 039 »rJ6-5±S3t^«->- 
h. 

5) 3t^S?5®©ai3:5rl^TA^o^#S:J?^ 

6) 3t^a:s@*t. $^fc-fe;i/n— xxx7^;^s■&^-c 

8) 5ie#S^re©'\-f X*t. 5. 0£)lTT»S±l23t9fc 

9) it^S:^B*^, H^-f >*fc«0. iMmfitT 

1 0) mm^m^ifi. j&^o 

: 

20^ { (nx + ny) /2-nz} Xd^400 
(fit-, nx&t;Jnytt^}#«:(Offirt(D^JBSr^S:^t) 
U n ze©*.:)&|R]<0£a»f^?&^t)U. dtt, 

1 1) ^^my3mt.mm-xm^iio>m\z, u^m 
ffl->-h. 

1 2) 3t^S:!5BtEi6iKt®mc. TSg*w^sn 

TV>S±E10) ©3t^«->-K 

1 3) ffa8*t}grit3nTl»S±S® 

14) ft^mjimifi, 3t^«>'-h©}fes*ipj*^^« 

1 5) m^^m^ifi, 8 0 3S6t-hO3t2®^*WbA^:3 
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• I 



5 

^±121 1) 3t^«>'-h, 

[0 0 10] ^tz. -n(Dmmnm{i^(om 

nr:iyt^m»i^-hti^i^fx^m&m^mmz:^\,^x. m 
7fc¥«»->-h7&^ mm^m^iB^u^<o±\z®»^n 

s t ^^mt'r^m^mmmm\z 

[0 0 11] Jil2»S^^SH(7>Sf^LVifi8«ttTEco 

1) isi^mtt^. jft^m^m<omtE:s^{z:^\f^xyt^m:» 
3) m^mcom^mfA. o^-Bsmo^mm (»^v<\t 

5-4 OS) tC*D. ^<0«:^tt*t5-9 OK<Z>ttH 
b<« 30-85 fi) fC*S±ffi}KS^^^@o 

}f>^:^\^L(Df3i'rf^i>^9 0-2 7 0Sa::^^i:'5{Cffl[ 
8) l«CXtt2tt<D?t^«S^-h*t, feL&±)V(D-^ 

(om\zmn^tixi^^i^f\ ^^\^^\t2^tfim&-t)i<<Dm 
[0 0 12] 2t:%§B(i> ]sm«. mmm«R 

sir;k i&^±)v<ommizWi\f^tir:L-M(Dmmw.. & 



(4) »BI¥8-5 0 2 06 

hTift, mm-^^i^Rxs^(D±\zm\fi^nrc^^m:^mii^ 
-r^ijy-m^m^&m^zt^^^o 

[0 0 13] Jie;^^-«S^^Sa<0«F^LVi|g«« 

2) S^S*^ 5-8 5«C!)«BfflT«ft-r'5±E;j?7^- 

3) i&nm<Dm^i^mif^. o-8 5S<^«6a «3^*L.<tt 
5-4 OS) tc^o. ^<Dm:^mfAS'^9 om(r>Km 

(«^*b<»3 0-8 5flD \z&^±mtf^-m&m^ 
mm. 

5) 5t^a;^si:awxit*a:®rajc, ErniK*^^«^ 

7) (Sgg) ®Sl«|g;&t. #«?^l6»*TtbTTFT 
(thin-film-traD5istor)^i^l^M I M (metal-insulator 
30 -metal) ^^TT^i^G) (D:^ ^-|0ca^^^go 

10) 3t*S:&Ji7&t. *^ffi«'>-h<^SS:Sf6j^^^« 
Vi^:;^ffi]jc> 0£il^(Ol^:$'-?-^3>co«fi^*Mc)g/jN 

40 11) — ;^r6]^c^tf>i^/^!l3l^n;^c 

:f5^t.. Wi^^^m,i^-h\zm.\^^m^'t)v<r>m^&moy 
y}f>^:^^h<owrMt^9 0-2 7 omtu^^v\z 
«air;p_bicEB^nri^-5_hEi 0) ojsa^i^s 

Bo 

[0 0 14] *a?g®^t^««->-htt, 
5£? *«-r«fl:&«i*»&ft:«a©«H»r*^rr«JBT*S. 
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7 

(0 0 1 5] :^9£m(K>yt^mm'>-hii. mm^i^i^s. 

[0 0 16] 2t:SEIS«>3M3£l^®««tL,Tt4, mm 
3tSja^*t8 0 3S£AJi*;^-r*««*t»*b<, !^ 

T«, tf:t*yi7X (H*-tf:^> («c) , ARTO 
N (H^^ffirfA (») i» («±^* 

x;!'^ * >Rr^* u X— T-;vx;i^*:>;fe if® aw»JB«T 

to 0 1 71 2?g3t«f{*: {y>()VLd ffirteD^JBJf** 
nx, ny, ff*:&(6]«>*ffl*f**n z . ^-f^PAWi? 
SSdtUfctfr. HttO^H^f ^OH«**n z < n y 
= nx (^©-Ifttt) &«EL, { (nx + ny) / 
2-nz) xd'C^^n-Sl'^'T^— v'3>*t, 2 0 nm 
;d>&4 0 0nm «fS KH3 0~1 5 0 nm) T»S 
Jlt*»»*UH. fib. nxtnyOfllttaiffifc^Uri 

1 nx-ny I /I nx-nz I ^0. 2-C*n«^ffl 
ilSIBttittV*. I nx-ny I xdTf*3n«iEMk^' 
-T^-v'H^e. 5 0 ninjKT-C*-5C:i:dW^U<. 

2 0 nmaT-C*SJlt*i^^tC*F* bti. ±E<iDn 
X. ny. nzRtKd<DHffeS;Hl«C^-r. 

[0 0 18] Tsss. sw3a*«:±fc. sw3at«ct 



(5) #n78-50 206 

^■r-ss (WT. T^^i^tief) *a*t, ^®±»c: 

JO T, Ta»2Bi:K-r) Stfe^frsBffflSJBJ^t. it* 
t S;!KttS t ®Eg:*«^*T-5«MBB *-B® *a 

[0 0 19] aHjic*tt*TS^iHr«. «>t«« 

^^WW 5> : XJp^S'gjjg : i/'^^ hfl:-l?^5^> : X 
hD-feJl/D-x : Jl?U^fkbfx;p. 3|?'J7>;/fl;tfx;K 
jJ?'JftKHx;K J®^fcj}?>jx5^u>. ifi*<k#'jyD 
a? ifi'>, Jit})tfl:5j?ux5^v>, «fl::iA, ififl;tfx;p- 

«fl;iixji'-«[fl:tfxU5*>*S^ft^ «<bt!x 

-:/^'i^x>*S^«^ ia<kifx;i.— fvy^>*a^ 
:a[fl:ifx;i.-:^^fl::/Dt!P->*a^«c, :^fl2HX 
Jl' - «fl: Hx U 5" - »S t X JUHTC^a^flt, igft tf 
x;i.-Tf JJl-KXX^r^U^S^fl:. «fl:lfXJk-TU 
30 -f >Kxx5^;i'^ta^«:. 4gft:fx;u-^^'i;u;uKx 
XT^JI^^S'&fr. ififl;lfx;i/- Ti"J ax h u ;i/^^a^ 
flsv rt»irfflfl:sJ?yiefl:ifx;k «fl:ifx;p-iiESifx 
;p*a-&flt, #'j:S'fkfxU7^>. iafl:ifx>j7=>-^ 

^'i^iJJVKxXT^^V^^a^ft:, :SlblfxU5^>-7i7'J 
D X h U ;V*a^«^. fi<b t X U ij JPRXX 

T^ji/^^a^flc, i7DDx^jnfx;px— T-Ji/-7e^u;v 
Kx X 7=-;i/*a-&#:RcX:j? ^)i;uu:fv>fi a d 
Ji?ux9^w>, #u:/oifx>. jKU:/ 

7'>. #>J-3-;>l5=^Jl^r/'7^>Rtf3j««J-l. 2-:/^^ 
4» v'X^'ii:® a-^l/7^>*a#» ; X5^^>-:rD 
fc! W >*S^<t. x^ W > - tfxji.x-5";u*a^*lE. 
X^W>-yotrv>- 1, 4-'\it^-t}->?X>^t;a#^ 

x5^u>-WKtfx;i'*a^fl£. •:f7->-\--^a 
tfu>*a^«c y5'5?x>-7'i7UDxhu;v*a^ 

^<fctxcn&©*a^fl:tADy>^^»git®:r 

U>H©): 7^U;i«;<5^>>l/XX5^JU-7'i^UDXhU 

ji-^^a^ft:. Ti'UJi'Kx^'ji.xxT^iP-x^'Ui'^a 

*a^». #'J^3'4"JJi«>t9^;i'XX7^;k 
» ;i'e^5=^;uxx5^ji'-x^w>*a^ft. :^9-9*})vm. 
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(6) 



1$ra¥8-5 0 2 0 6 



9 

;vxx^;k #ut^5^u;1'»:^^>h^xx7";k ^^?»J7i5^ 
U;i/K;^^;^xx7^;k 3}^UT>:7ij;i.Kx^;i/XX5^ 

RXX 7')V-:/^z^X.>-7.^U >^m^»lRXf:;< 9 9 

ti*'TW-r>K^fi-&«^. x^i^>-:/3^>?x>#^S'& 
r/^'i^x^- u Dx h u;w*s^ft«(0X5^i/>iR 

aiM:3j^U-2, 6->^;^^;P:7xXl/>:t^-y-^ H ; 
3SU tfx;U*;kA*v/-;U ; 2pU - p -4^vU U> ; 
lfx;P4^;i^^— jl/ ; a^^) ifx/PT-fe^-^P ; lfx;i/ 

X : KKirJl/D— X ; »»K1r;^n— x ; ir;l-n— x:7 
h ; n>6 : ±^a>Q 6 ; -T-fayi 2 ; 
^^v'^^;^-6-:^-f D> ; :^-f D>-6, 10- 
2p'J:^7>^^^ K ; 3}^U-N-:/5^;V-:h'f n>-6-# 
UX^U>irA*^-h ; 3}^U:/^l^>:y;V^$^U-h ; # 

x^l^>-2. 6-:^r7^^~h ; #Ui^X^l->^U 
n-Jl^Uy^U—h ; 2pUX5^l/>:^=^>'^>yx— 

xhU;^; bfX:7xy-;PA-T>^'^-h ;jRU^^'9- 
D:^^1J-> ; #UX^lx>pt5^1/>brX-4-:73:X^> 

; Ru:tfx>'3:y-;l'A~3}^U:^-2p^- 
h^(^)^^^f^^:t7&tT^'5. Cn^OrtU^TT— t)b 
<ll7j^Uv— fcOV^T^iE. H. Immergut" P 
o I yme r Handbook", I V> 187-2 
31. Intersclense Pub. New Y 
o r k, 1 9 6 6lCi¥U<IB«$nTVi^. TIIS2g 

P-1 
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[0 0 2 0] #BffilC:feViT«. iS»T:7 >f j^A 

3puv— . "fe;i/D— xxx^;k ^^^y^xjpu-^— > 
*»tt#UXX5^;P;tti:^flefflT^C:i:3&tT*2i. *SS 

T;i/^>»y-5^. *ut?x- 

>K^a^flc:^i:^#tf^C,h;5rt-r?^. iril/O-xxx 
=lFi^xf^;HrJPD— x^W^rtT&tt?^^. ^^-/^^ 

X u r ^ u ;p»xx^;k&w#^«^ 

»Ktrx;k&«*S-&«:Rn!y^i^x>'&:&^^S'& 

if^^>T^^o if^^>d:bT«, Vi*:>«);5HB^J!lS 

mhtfi^^iy<m^>^n^(o\t:BBfi9mMy^>. m. 
iz^i-^-^m^o^y^M^s m^\to. ii'-2oooop 

pmO^MS (Na. K, Li, Rb, Ca. Mg, B 
a, Ce, Fe, Sn, P b. Al, Si, Ti, A 
u. Ag, Zn, Ni3^^<Z)^«. XrX-eo-f :*->3^ 
i:) . (F- . C 1- . Br , I" , eSK-f::^ 

X WK-f T >^X r> A -f 

liT«. Ca-^Mg®<:t>^'&*T^C07&t— 
0. -e<D^W«ttl 0-3 0 0 0 p pni3&«— 

T^<^^^tttg<Z).^;5^e> 1 0 0 0 p pmttT3&^»^ 
b<, l£fCiif^b<Ji5 0 0 ppmJ&^TT&^o 
[0 0 2 11 *5!«ig<D«lf3fe^SJCfflVi^n'5ik'&i^c^ 

[0 0 2 2] 
* [flsU 



— fCH2-CH)x (CHg-CH), 



SO3K 



X : y : z = 2 5 
[0 0 2 3] 

[fl:2l 



6 0:25 




<CH2-CH)2 — 
COOCHa 



P-2 



— (CH CH)x (CH2-<:H)y— 

COONa COONa 



50 



COOCH2CH2OH 



5fr 



(7) 



X : y = 7 0 
[0024] 



11 

3 0¥i^4J^fi: 4 5 000 



P-3 



8-50206 



12 



* [ft:3l 



— (CH2-<?H)x ^ (CH2-CH)y— 

(i00CH2CH20-4^(0Na)a cioNHg 



X : y = 5 0 : 5 O^i^imi: 1 2 0 0 0 
[0 0 2 5] 

[ft:4] 

P-4 

— {CH2-CH)x (CH2-CH)y- 

o 

CHaN(C2H5)2.HCI 

X : y = 3 0 : 7 OJRtI : ^y^ y^X 
[0 0 2 6] 

[ft;5l 

P-5 



CI- 



CI' 




¥i^iH^ ; 1 0 0 0 0 

[0 0 2 7] ^(Dm. Tmmmgimmmmvx. icr-sfcis 
[0 0 2 81 ^§im(ormm\z}t. mma^mwmzm 

VX\t. vU* (S i O2 ) * ZLmn:^3^> (T i O 

:t^-h, 4^»JX^U>Rt/^*Si^flFS4 1 4 2 8 9 4 
^ lcl2« ^ nx -5 3p 'J V ^ ^13 ^ C <h ^ 

-So cn^coae^-^-/ hano^i^gfio. oi-i 

0//m(J!)^C!>*tfip^l^Vi. J;D«F^U<«:. 0. 05- 
bumX^iio ^it. -eo^^Sll. 0. 5'-6 0 0m 



g/m* *t»^U<, SfCl-'4 0 Omg/m' 
UK 

[0 0 2 9] El^RIA. -«(r3SW:^l#fl^±X«:±ffiT 

^yhs (LBjK) \z^r)m^^ti^s>mm. 
[0 0 3 0] m\^mm(omm^^m(omtvx\i. 3pu 

}d)V7)vzi-)v^xST)v^)vm {mmwi^9i^&.±,f)m 

[0 0 3 11 ^X^7)V^)VWt<Difs^y\i-)VT)]fZi-' 

Ji. ^^n^ae-i 4;&W^b<. -S-. - 

(CHs ) c {m-^fc\t- (Ci Hs )N-CS-S-^:fr UT* U tf x;^ 

5t? ;v*tt3puifx;i.T;U3-;i.tt, ^\zT)V^)vm^m 
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13 

»jifn;i.T;ni-;wtt. ^^^u (m il<oMP 103. 
MP 2 0 3, R 1 1 3 of3.£(Di^m&^mm^^^tifi 

[0 0 3 2] ^fz. LCDC0ffiInlStUTj£<ffiVi6n 

mX\i. B^itfSi (») SOLQ/LXv-U- 
X. BMit^ («c) «OSE'>U-X») ^3E»*ffllC 

s^mb* 1 0 0-3 0 ot:To. s^immm^vft 
[0 0 3 3] ^fz. Wfm^\i>^mm\t. LCDcoi^a 

^ k*>y ^ff 3 <>: J; D ^Jg^ tl'So 

[0 0 3 4] mm»:smmm(r>mm9f'R^vx 

\t. S i O^f^^ihL. T i O2 , Zn02 ^co^SK 

tt. mmmm^m^^^xmgt'r^^ht^x^^. y^jvix 
A^^m^itxm&mzmmr^:it\z^ K>mmm:6m 
[0 0 3 5] ^^m:»m^m\^m^^m^r\zmj^tEit 



(8) «Fffi¥8-5 0 20 6 

14 

[0 0 3 6] :^^m<Dyt^m:^m\t. mm^m^^rz\t 

fi4>^a<7)atatt5'-< xn7^>f v^it^mcom^tzym. 
^^(om^^y'^TsZiy^^f v^ft^m(om^ mm \z 

>cv!^ (R««) ib^ftJcO^liaibTtt, C, De s t r 
ad e ^(Z>W^«S. Mol. Cryst. 71 1 
11M(1981^) JwaB«$nTVi^^>1f>R» 
C. Destradee CDW^Sfe, Mol. C r 
yst. 122#. 141H(1985^).Phys 
i c s 1 e t t, A. 7 8#» 8 2M (1 9 9 0) 
©*^^nTViSh;^:^-fe B, Kohne^O 
W9£«ft. Angew. Chem. 9 7 0M (1 

9 8 4^) JClB«$nfc->^^P^^U->8»»Ri;Cj. 
M. L e h n e cop J. Chem. Commu 

n. , 1794M(1985^), J. Zhang 
W^ffift, J. Am. Chem. Soc. 116^11. 2 
20 6 5 5M (1 9 9 4^) JCER^tlTVi-STIf ^ ^»!7> 

^;i^S'^T;i'n4^>'S. ®«^>y-f ;^:^-^->x^)^t:e 
%mxK^\z^r)M^^tz\mm\y. S»^flftL.»ft 
[0 0 3 7] JhE5^^;^:5^7='>< ^yiJ^ft'&i^coWibVil^ 

[0 0 3 81 
[ib6] 
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l^ra^ 8-5 0206 

16 




[0 0 3 9] TE-4 

tfl:7] 




[004 1] [ftll] 

[<b9] 



5^ 



(10) 



8-50206 
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TE-7 





[0 044] 



10 



[0045] 

[fl:i3] 



TE-8 




Cm = 2- 1 5G«a) 
(3) 



(4) 



n-C8H„o— ^^-J-o_ n-CH^o— c-<: 



(5) 



(6) 



(7) 



(m=7-i OOfiSO 



(8) 



Cm=4-1 OCOfijBO 



o . o 



[0 046] 
[<bl4] 
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* [0047] 

[fl:i5] 

TE-10 



10 



(1) 



O 
II 



a-Cioi^iC— O — 
(2) 



a-CisH,30 I_, 

(3) 




20 



o o 
[CO(CHj)aC— o' 



S: C7R1SO 

[0048] 
litl 6] 



TE-11 




R O 



R: 
(1) 



n-Ci3H]7C — o — 



(2) 



[0 0 4 9] 2|!:»9B(03t^ffi(S->-htt. W^<DJ;5 
[0 0 5 0] *»9«©3t^a:&He, 'r^X^'r^vif 

[0 0 5 1] iffix-fXriT^w y^'Wig^fifcOHwAft 

m. Sttfi(i»^. fia>:»iafti. ^xmmo, memma so 



[0 0 5 2] *5£W«D3t^S:«FBOiefiif©«*W;S:« 

«C2 l±tC}^^an^c:El«lK2 2±lr^tte.nTt>-5. 

«Sl23a, 23b, 2 3 c «. t'-^ Xri7">f -j/^^IBjSm 
fiPa, Pb. Pc*tS??3^^*t^2 iroM»CipfTa®2 
la. 2 1b. 2 1 c*»&«iSH^. ^E-LT-€-n^O«» 



-«1— 



(12) 

21 

\z\xrztc.-m(o^m. sp-snaiH 21a. 21 
2 1c) ^j^-^o 

[0 0 5 3] JilBm^ft (ftff) Jt. 5-8 5S<DttH 
m\Z \ 0-8 0*(O«H) T«ft;bTVi-S2:t;&t»^ 

(0!. a a) ifi. SSS/hMiC^HSb. ^UT5^>rX3 

[0 0 5 4] ±^^^M:^m\t. -'m\Zy'^X:3y^^y 

^it^«9Rifm<Dit^m^mm\zmmvrzmm^mi^m 

^f y^^-T^y^m) ^m^VXl!^m'r^z:L\z^r)^ 

i:?)) . '^^\z^m'r^:ih\zJ:r)%i^ti^^ 

3 0 ot:7&?i^^b<. i|^«w7 0-1 7 ot:;5fWibv^o 30 
[0 0 5 5] ^»m(D5'^:^riy'^y^m& 

>( v^{t'^^ht.h\z^m^^^<o{t'^m -^m 
[0 0 5 6] ±M-^mm. sffiisttssxcxfi^tt^y V 

l-SOSasg (»^L<tt5-'3 0®SSg) OfiJCT 



1$re¥8- 5 0 2 0 6 

22 

[0 0 5 7] ±jB>}?»JV-a:LTIi. x>r Xn^^'-f 

D~xxx5";u^#frf^c:t75>^T^So •feji.D— xxx 

^I'D-XT-tT— h:/Dt!:t:!^-h. t:HD^>-:/Dtr 

;i/ii;VD-xRt;ir;pn— xT-fe-T^— h:/^!/- 

tfS::i:;^tT#^o ±IB*UV-J1. «Sttx-<X35=' 

v^vc^m\zi^vx~-WL\zo, i-iosfi% (jff^L 
<tto. i-saax. «*Jco. i-5a«%) 

Tfieffl^n-S. •fe;^n-XTir7^-h-:/^U-h (»s 
^Kir;PD~x) co:/^u;i^fl::a[tt. 3 0%R±. «r{c 

3 0-80 XO^Vmtm^X^^^-^. ^fcZir5^;P^«3 
0 3 0 - 8 0 %<D«K*t»^ ^ l^o •fe^l/D 

-XT-fe7"-h:/5^I/-ha>ttS (ASTM D-8 1 

7 -7 2\zm,^m^\z^^ni^ti^m o. oi- 

2 0»cD»BH*^*bt.>o 

[0 0 5 81 ±l2H2JCzR$n-5XftT-5«»ft^%-r 

s^^sg«, m}bxm:K^titz.nmn^mi.. -ebx 

[0 0 5 9] MJC. *^^<z> (;^^-) IS^a^^SHJC 

<um^nx\^^^-Y) -en. n^^t^tstcafe^^gs^ 

b<li:;fcb. n>h^xhc;)^«;^fiT^lS^iTli'5o 
^ICOHS^l^Jg (mjBE^ilD^) JC:fel>T«> TN^Ka-fe 

S«*®ifi»lC#fi'rSTN!ata3i«^3 3tt. S«3 1 

aoss^i^awic^ftbr^so. -euTTNSsa4> 

^3 3«. S«3 1 a(0^ffi*^^«n'5J;iaet3T»><r(r 
«ViT. Sffi^:^^t^e:;fe^. WizmaSi^ 1 acoSffl}^^^ 

«in^ica£-3T, TNf^a^H^s 3^1. Kn':^mz^^ 

-So a^T. ll^^«C;fett-5TN-LCD<DiKS-fe;i/ 
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23 

[0 0 6 0] ±l2^^S;5@cO^-fX«. — KfC5. 0 

fcs. o%jgjiT^wr^o ±ga^-rx«, astn-d 

1 0 0 3-5 2 JcflE-^Tiai^Sn^. 3t#S:&@<0'\-f 
[0 0 6 1] ^fe. ±E«fe8ei:bmVi^fl:^4&t>4* 



(13) 1$H¥8-5 0 2 06 

24 

10 -S^itt^ftOHpC-f >$ji^^bT^. ^-0 1 1 t^o H 

p^Oit-fXSrO. 1 MmJE4T> fiF^U<«0. 0%ii 

[0 0 6 2] *^^CD^^M:^B*^ 3t^li«>— hco 

m4.\zmr. ^A\z^\,^x. mm^n^A i. Kr^M4 

Rt^ErpJ^O^tf >i5f;^|Rl^^-ro ni n2 Rt^ns 

H> Re (1/^$^— 5^— v'3» CDS/hffl^7r^-rp5^lR]<D3t 
#S*liCOaijg4 4 75^e»CD«^T*So TN-LCD2fc 
r^TFT-LCD<DaiF^i»tt^&«TSfeJ6JC. Re 

b<. MJCl 0-4 Offi*t»*UVi (JiE/S) , Mir. 

50^ [ (na +n2 ) /2-ni ] XD^400 (n 
m) 

100^ [ (ns +n2 ) ] XD^400 

(nm) 

[0 0 6 3] ^^m^m^m^'t^t:,^o:>mm\^. ^rx 
7.::i^>( v^^^misa^mm^^(o^^iti^mf^\zmm 

40 UTIl. N, N-e^^^;l/4^;l.A7^ F (DMF) , 

^^;i/x;i':7^:^>'H (dmso) st^t: Ui^>#offi 

5t? [0 0 6 41 ±ieS«<Z)»*;^l*i:bTtt. ^-5">i3 
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25 

CO 0 6 5] *56W03t*1««5^-htt. J«ft*^«B 

iz^tw^L-i^. -r^ait)-^. yt^m-j^mi'o^A 50,55 

1. OfiUiT^^-SCiidW^bV^o 
[0 0 6 6] :4^%«CDl8[a^^igS<?>f«S69«li«09£0 

gsn>s:^#««->-hRF, , RF2 msn^:/^^-^ 
hBLdt, a^5^^t>$nTjata*^«»^«iri^uTv> 

RF, ^;^«RF2 ) , Ri \^it^^mz^-hK¥i 

^««>^-hRFa©^t->^:5iPiS:^*ro ^iKa-fe;uT 
NC(^IIS®5^8i«, fKair;K7>li3ttRBffla)SS<o^ 
lf>if*|plS:St>U «a^;PTNC<DjSU»<D*BItt. 

PARtXPBK. -en^tHB^SA, B<Z>lB3tett&^*? 
To 

to 0 6 7] *5g^O«aS^««*C:feViTtt. 3t*« 

-^(OiMitWi% 3 a, 6 3 b;?>^ ^air^l-e 1 (^MfflJ^C 
EBSn, ^LT5t#«tB'>-h6 2d«ii3t«6 3a^ 

aa-ii;^6 i a:©rajcEis$nTv»*. 5t^«->-h 
T^-v-a >©»«<i[o«>r|N«<^)*rfi)^«a-fe;p±^ciEta: 

T. 



(14) 1$BI¥8-50206 

[0 0 6 8] l^i'-T^— >3>Offi>fc*ffl(0^/jNMCD:!?fpl 
^JKa-fe:;P±(CiESSK L;fc^<Z):&rRl 6 2 M «h^Sir;KO 
±«!Sffi(Z>^fcf>i^:;^l6j6 1 Rat(Z>;^*rft (a) 
9 0-2 7 0S<D«HlC^-5C:^7&^»^UVio fiPS^ ± 
IB« (a) 0 7CDJ;'5tr^«-rSil<h:«itT^:5, Bl 
7«> H6S:z<tt:^fR]7&^iE>^;^^JC#«E»n^0T»'5, 
BI7JC:feViT, 6 1Ra. 6 1Rb&tf6 2Mtt, 06 
^C;fe^t^^:I^alT*^o ft (a) \t. U^-y'-i^ay 
(OS/jNM^^fiESiK:*r&J 6 2 M^±fi!lS«CO^ b: >^ 

-h^2«€Effl-rs«^tCt)Sffi-r'5Ci:;Cit^^S. 1 
iZ>«/jNfll&^-riE«je:*r|6l6 2M«, ^«ft^r6)-C*^ 

[0 0 6 9] *^^OSSaS^^e{C:feViT«. 08 R 

:>tfi83a, B 3 hii^. W[^±)VB 1 <Dmm\ZMm^ 
n, ^l.T3t#««i^- h 8 2 a3dtiS3fcS8 3 a tJKa 
ir;i/8 1 ircoraJwiBS^n, *>o3t^»«'>- h 8 2 b 
)^^<13tfi8 3 b tSa^air;V8 1 iKDWlCSIB^nTV^ 
-So 8 2Maf3:, yt^mmzy—h8 2ei<DU^—^—Z^ 
3 ><Z>tt*t«<Z>S/M[<D:*fpI^SRair;UJ:JCiE««b;fe: 
^ ^O^rfnn?*D, 8 2Mbtt. h8 2b<0 

lriEI9:jKUfcWrO*r«1'Cft^. 8 1 Rail, sa-feJPS 
1 (D±fillS«0^tf>^;^fpJ^^t>U, SlRbtt, « 

a-fe;u 8 1 <ormm^o>^\fyif:»\^^mt>T. 8 4 a 

[0 0 7 0] U^-y'—z^a <D»/hfi<3[>*fi| 
Srffia'k;P-hJCiEaj^L;t«f<0:5r6l 8 2 M a ii^^-tDV 
co±WSfi(0^tf>^*I«18 1 RatCD;^Tft (al) 
RtX8 2Mbt8 IRbi:;^:^^ {a2)tt, 13 5- 

So H9tt. ms^ziSi^m^^M.rzmzm^ti^m'c 

$>^o S9lC:feViT, 8 1Ra, 8 1Rb, 82Ma& 
r;8 2MbH, mS{Z:^\f^hmm^$>^o n (al) 

W^— >3><Dg/h<S^^*riESjK:frfSj8 2M 
aa:±fflSS(0^t:>^;^lnj8 1 R a ^lOftfiTfeD, 
ft (a 2) \t. U^-y'-zyByo^m^bm^mtJE^ 
:^fpj8 2Mbi:Tfi!lSSO^tf>iy5&fR)8 1 RbtCDft 

59 8 2Ma^8 2MbtC0;^-rft (/3 1) tt, 9 0--18 
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(15) 

27 

[0 0 7 1] *»K(0«[S*^MHJC:feViT«. H 1 0 
XrX 1 1 rc^t" J: ^ JC, 2 tt(Z>3t#&««i^- h S:«a-fe 

ffi 1 0 3 a, 10 3 \^t^. *«a-fe;H 0 1 <Df^ffilllCfi« 
-eLT^^»«->-h 1 0 2 a. 10 2 b*^ € 
1 0 3 a iiatS-fe^V 10 1 tOWlcBH^nT^^ 
1 0 2 M a fi, Tt^Mfltv'— h 1 0 2 a (DU^— 5^ 

U;t^©:*iR)^*D> i0 2Mbf3:, ^t^«->-hi 
0 2 b<^U^-7'-5^3 >cD»?:t^DlcoS/jNM(D:&rRl$:iBE 
air;^±{rjES:jKUfe^co*|nn?*S, l O l R a«. 
«air;n 0 icD±fliiS«cD^fcf>^/:«rrRi$«t)U i 
0 1 Rb«, fflea'fe;n o icDTffias«c[)^if>^*ipj 

[0 0 7 21 V:5^-5^-f>^>Ole^ffi«)«/^ffl©*^R) 
«rlKa-t;V±ICjESj^Lmo;&f6] 1 0 2 M a t«a-tr 

;K7)_h^S«<7)^lf>^::^fRji 0 1 Ra t(7);^-r^ (a 

3) 1 3 5-2 2 5S®«6HfC*^Ci:;0W^U<, 1 

0 2Mba:l 0 IRbt^iTft (a4) -45-4 2D 
SSt^ffiHlC^-SCl^^^W^bv^o fip-^. (o3 
«ha4) Jl, 01 la>J:5^C^ST-6Cl^:;^t-C^'5. 0 

1 1«. 01 0^z»!|^|pJ*>i&^;fc^fc#ensST* 

01 ItC^feV^T. lOlRa. 101Rb> 102 
Ma&t/l 0 2Mbti. 0 1 0 tC:fettS^f^S"C»^o 
ft (a 3) tt, l^^^-T^-v-aXD^/hfli^^-riElftjR 
:&f^l 0 2U^^\L^W&(n'y\i>V:H^ \ O l Ra^ 
©ftS-t?*?). ft (a 4) W5^-5^-i^3>coa/h 
«*^-riEt9!jK;5ln|l 0 2MbtT«S«<0^tf>>/:^^ 
r^l 0 IRbiicOftR-C^^o 1/5^— 7^— v'bX^^/Jn 5^ 
fil^^-riEai^:SrRj 102Ma^:102Mb t,<DU't^ 
(/5 1) 0-1 2 Ofi<Z)«H3&t»*Ulr^o 

[0 0 7 31 -hfa^iS'~7'->-3>CDg/hMa):&rRli:fi$ 

a't;K^s«(D^tf>^^f^a^<oii««, :^^-aa^ 

*^KH©ft*«I«l««€0 1 2 JC^-Tc 0 1 2 
T. »rnja^«ffil 2 2i:;f7^-:7>f;i/i5^1 2 5 
;^c:^f^XS«l 2 4 a, M^Sffil 2 3^TFT1 2 6 
S:«^;/t#^XitSl 2 4b, C<D2«C<DS«mfc»A 

^n;^^i:nffir&iLfc:^^^5^^y^5^«^ai 2 40 
«aii;k ie!a-fejKoiifi!Jc^tt6n;/b-*#(o®3tsi 

2 8 a. 1 2 8 b> Rt«a[air;l/t<13t«^(^mfcEB 

$n^c-^cD3K^ffi«i^-h 12 7a, 127 b;0«, iffl 
*^t>-&e»nT:^^-«a«^S^B^««UTl.i-5o 5t 

htt-;^<o;5iiiB@LT'bfiVi m%. 127 
a^;iS:^il 2 7 b) « 

[0 0 7 41 *^^cD:^7^-fl9Ea^^SeiC^ti'5:^^ 



1$M¥8-5 0 2 0 6 

28 

r*^-«a5^X:/Wj (M^0#, 17 2-173 
2 3 7-2 5 IH) > ab^Vi«0ffV-f ^Dt^/W 
XiB r:7^-/ Vn^)V*y'>(7s^U^ l 9 9 4J (0S 

BPtt. 2 1 6M) ^icgBft^nrt^^-So mx\^. s^fe 
y^)v^-\t. -^^^^^i^-tr-f >, pvA»osHrc 

CO 0 7 51 ^;/5:*5!5g<D itfy—) m^n^^mzm 

Vi^«ai:bT«, W^«B*^«S«^S14 2SM 
1 0 7M-2 1 3M) fB«<^^-T5"^ry^f^a30tiff^L. 

9 0t:!y-rxhffirRiL/t'b©T3^'5<DT> A«U;/S:it 
J:^T9 ot:(i^:;&fnj$^;^T?Kair;^)D^e>fflltT^:: 

iKa»^(osift*t«»:»iRitcrPi^&^^> «aMJc 

fttt7 0-1 0 01CdW*L<. 8 0*0-9 0"C*^S^ 

[0 0 7 61 c:co«»^cJ:-5^a^a4)^©e^J©>:pfi (5^ 

w^jwhftii5t:eAT;&w*b<. ^^\z. 2t:-4ic 
;6tjif^bi^. ±ia!y-fxhft, ^v-^^^vhftj-tPV^T 

16H'-2 8H) JcE«$nTV>-5o 
[0 0 7 71 $eJ3a[a-fe;V<0)S#f*S^?ttAn<h, iK 

^^L)v\z^\i:hm^m<nw^^iL(r>n. (An • d) 

0II;^f^B*^ffig«^mi 4 2^M^« r^^a5^A* 
-1'X/\>H:^!y^J (B=PJX^»rMa, 3 2 9H-33 
7H) lcE«SnTt>S<fc^lC, d <?5:ntf 3 > 

h^xhtjscs^n^'feoo, ^'^ms,tm<. ^fc« 

lFft'b/h$<J^S>5:i&, 0. 3-1. 0 MmO«6H^t» 
^L<, 0. 3-0. 6Mm<?>«B*^J:r)»^UVn 

CO 0 7 81 *^?g(o;^^-fgas^^BicS3iin$n'5 

^^tt, fi«J;^tfB*^Sfl^Sl 4 2^a^S rfBES 
^n^:KJ\>Y^v^\ (BfllXiKSfrHa:. 3 8 7H- 

(fssffi, 8 5H-1 0 5H) m\zum^tvz 

Vi-Sck^JC, 5Hz — 1 0 OHzCDSfiST. e£E>12 0 
VKT, »*L<Ji8VKTom^-C*S. fct^tfy 

T^g^^, 1. 5V-3. ov-c+^ia^^, 3. ov 
[0 0 7 91 *sg^«>*^-»a^SHRr^»as^ 
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U }i::^)VT)Vn-}V^(nm^^^^)^-\z^0m^1ii\t 

«ai:7^;VA«, — «IC0^2 0 0 nmCDI/iJ'T^— 
> (Re) . Sf^L<ttO-l 0 OnmCDRe^^r-r 
Re«. { (nx + n 

y) /2—nz) xdT*$nSo 
[0 0 8 0] 

[0 0 8 11 [llffi^Hl] 1f^^>»K (0. iMm) 

-x<z>>^-i;kA («±^S:7-f;i/A (*) «) ±.\zmm 

r)V^)V^'&i^^) \^-)VT)VU—)V (MP 2 0 3 : 
V (m fi) ^^^L, 8 0t:M®(CTl£jS$-l5:rcm. 

hUTir^;Vir;i'0— X:7^;PA<^ I nx-ny 
|xd> {(nx + ny)/2-nz} xd^^^L;^ 

•?-UTa^(D:*f^)6^^0Re^> xU:/y;?t— 
(AEP-10 0. («c) S^Sf^Bfffi) 

±ffi I nx-ny | xd. { (nx + ny) /2- 
nz} xd^ft^b;rcc ±«BhUTir5^;i/-fe;i/a-x:7 
^;^A<Z) I nx-ny I Xdtt3nmT. { (nx + n 
y) /2-nz} Xd«6 Onmtffc-Qfc, ffioT. _h 
IB h U 7'^'^)V^z)Vu-xy ^ )VKm^\t^\z—n^x 

[0 0 8 2] coEfpiKiJr. f9jfib>S:«att^>rxn 

^/^fb^^K/TE-S (8> m=4) (fitrlBfb'&^ijW 

1. 6g, 7xy^^->>^x^w>^U3-;i.Ti7 

U (M 1 0 1 ; -MM^^ (*) S) 0. 4 g, -fe 

;i.n— xT-fex^— h (Cabssi-i 

0. 0 5g. ftr^^ta-g-PiS 

ffll {^)V15^^r- 9 0 7 ; 5^A- - :?tf-1'^~ttS) 0. 
0 1 3. 6 5 B(0;^^)Vyi^}V^V>\zm$\^X 

n^ntcm^m^. 'y-i'v-n-xm^ (#4 a-) 

^Rcoft'lrKO::)ttTH^LTi 2 onc(Oiaita«tt> 
T, 3t^S:^BS:Wr^*5!?9<03t*S«>^-h (OC 

s-A) ^i^mvrz. 

[0 0 8 3] ^^tirc:^mm(Dyt^mm^^-h (ocs 



(16) 1#re¥8-5 020 6 

30 

SftSL (TEM) IC<fc-c>Tg!SL, ^(DM^m^M^n 
8 (8> m=4) (OT^0a^)imfit$k&:^tl. W-MO 

(Dmmommtmz. s-^eBmizff^nxmat^mtav 

10 [0 0 8 4] [^Jfi«2] i2f^^>»R (0. l/im) 

~xco:7-<;PA (S±^^K:7-f;uA (») «) 
TJP=t=';i/Xtt#u tf— ;WT;pn— ;v (mp 2 o 3 ; 
1/ («c) m) ^mmv. 4 ox:umzx^i^^^r:imi. 

^;i/-fe;i'n— x:7>f ;^AO I nx-ny I xd«3nm 
{ (nx + ny) /2-nz} XdHrOnrnTf* 

o;to :Ln^<Dm\t. %mmi ^mmizi^x^i^^ti 

[0 0 8 5] ilcDEfRlK±lC> Sa3®b/5:«^Stt7=-rxn 
'T^r ^yi^fti'&ftTE-s (8. m=4) («rEfl:'&«j« 
S-^) 1. 6g. :7a:y ^->>^x^i/>yuzi— ;i/T^ 
U h (M 1 0 1 : MM^^ (ttc) $0 0. 4 g. -fe 
;i.D— xr-feT^— h (CAB5 3i-i:-f 
— X h'T>^^:^;ua:S) 0. 0 5g. :&xsytM^mtih 

m « Jl^rtf^a.T- 9 0 7 ; • :^f^^-ttS) 0. 
Olg*. 3. 6 5 8<D;f^^}VJL^)V^h>\zmmi^X 

30 ^^ntcim^m^. ^y^^-n-xm^ (#4 a-) 
u ^ja<z)mcwo'3^tT@«bTi 2 ot:cDBtait* 

a, 1 2 ot:o**iSEE*mfir^fflViTi»rauvBgit 

^tfftv—h (OCS-B) <feff«bfc. 
[0 0 8 6] C:co<t:'5JrbT^^nfc*^?gcr)3t^ffi« 

i^-h (OCS-B) {ctp^iT. ^hr>^tt&'&^fi:ffl 

40 5^->3>{i«:XU:/y^— (AEP- l O O ; Sj* 

mt^mm xmi^v. mz. asss^^^^r^fxn^^f 

e^ia^^oHfS) \t. mi s^z^-r^viz^z-Drco m 
1 3<DJK«^>'ir5P~hb:ttc5. #^n;rc*#s 

^o^mti^^^wmmtf'^m^^x^r^. (^;vh 

A) 3^^2 0ai3&^e> 5 OS^TaKWlC^^bLTli-S^lt 
59 [0 0 8 7] [|gjfi«3] -^^^VSR (0. 1 Mm) 



31 

^mmiyfc 1 0 0 MmS^^WT^ hUTir^;i/-fe;i/D 

-7.<Dy^)VJ^ (S±¥K:7-r;i/A (») w ±izmm 
7;b^;v«tt#y tfr:;wT;m-;p (mp 2 o 3 ; 

^;Vii;Vn— X:7-<;i/ixO I nx-ny I Xd«6nm 
Tf, { (nx + ny) /2-nz} Xdtt40nmT* 

[0 0 8 8] c:<0Er6]KJiic:, WMUfcl«att5^^xn 

y^>ry^<t^^TE-S (8, in=4) (S(ri3fi:'&«»011 
1. 8 g, x^l/>^Ua-;i^tthU;*^n~ 
;i/yD/t>hgT^Ul^-h (V#3 6 0 
^xm (») fi) 0. 2g, -k;vn-XTiiT--h:/5^ 

(CAB 5 5 1-0. 2 : -Xh^>dr^tl)U 
aSO 0. 0 4g, 5KS^raJ&Sfl ('f;U;^^3.T-9 0 
7 ; ^A* • ^f-f ^-ttffl) 0.0 6 gRlXii^aj (iJi^ 
0*fl:l!l (*) m 0. 0 2g&. 

fcteO-^frtTH^UTl 2 0r<DB5Sa*t?3»WllDl!ft 
L> ^'-fXn^^ ^y^^ft^ife^Elpj^iirfc^, 12 0t: 
©**»JE*a«T (120W/cm) &fflViT10>MU 

m(oyt^mz^-h (ocs-c) ^f^Kbfeo 
[0 0 8 9] ;iiD^3\zi^xn^n^*:^m(o^^mm 

h (OCS-C) {COV^T. '^\i>ifm^'^^ttm 

5^s^3>fii§xu:/y;*-i$^- (AEP - 1 0 0 ;mm 
^{t^(»^m*\^yt»<D^{^iD^^^^^mm\zm& 

mf>^^7 om^xmi^m\z^{tiyX\^^^:itfi^t>f>^':> 
ft. 

[0 0 9 0] [^JB«SI4] ^^^>mm (0. 1 ;zm) 
^^iSL^bl 1 OMiniP$^^Sf ShUZir^;i/-t:Jl/n 
-xa>>^^;PA {»±3?«:7>fJi.A {») SO ±\zmm 
yjv^ji^^&T^V (mp 203 : 

(«c) S) ^m^v. 4 0x:f^m,\zxm.mtE^tfL^. 

•fe;PD— X:7^JUA<0 I nx-ny I xd«3nmT. 
{ (nx + ny) /2-nz) x d 5 0 n mT^t:? 



(17) 4$M¥8-5 02 0 6 

[0 0 9 1] z:<osmm±\z. WiSb)b«aS7^^;^n 

'r>f >y^fl:^WTE-8 (8. m=4) (tUSfls^^ftW 
#^) 1. 7 5 g, a-y^D W>-a)-:7a:/:^^v 

-3}^U^^>'X5^l/> (AMP6 OG :Sr*«fl:#xMS 

(ttc) so 0. 2 5g. -t^l/D-XT-fe^^-h:/^!/- 
h (CAB 5 0 0-5 ; — X h V>y^ *;l/ast) 
0, 0 5g, RrXTtM'&Mi&SlI (^;i^:tf^zLT- 9 0 
7 : • :tf^4=-ttS) 0. oig^. 3. 4 3ga> 

10 :^^)v:si^)v^h>\zmm\^xmBn^mmm^. 
^-;^-xm^ (#37^?-) ^m(Dmz9&f)-::>nx 

H^UTl 2 01CCOii5ia«*T3^^Paj|ilHRU -T^-fXa 

-T^^f *v^fl:-&»^ierRj$ii:&a. i 2 oncco^ssss* 

^fl" (12 0W/cm) ^&ffiV^Tlg>^UV^itb, ^ 
ia^T»?&bT> ;P$1, 8^mC07^><XZi5^w^>y>:^Yl: 

h (OCS-D) ^f^Sb^o 

[0 0 9 2] :i(DXz>\zLxn^nnL:^^m<o^^mm 

5^V3>fi^XUyv^— iJ'- (AEP- 1 0 0 ; mW 
J*«:«B*>e««.^T:feD. -^<D«€r (^;i/h^^) *«2 0 

ffi*^^4 om^xmmff)\zmitvx\f^^z:hittt>tf^r^ 
ft. 

[0 0 9 31 C^JfiWS] if^^>«K (0. lum) 

-x<oy^ji^2x i'S±^My'i)UM. (M) so ±JciS« 
T)V^)V^«E^^J \£-}VT)Vu—)V (MP 2 0 3 ; 

w («c) S) 4 ot:M®«::T*«l$-a-it^. 

^;i/-fe>;PD— X:7-<;PAC0 I nx-ny I Xd«3nm 
{ (nx + ny) /2-n z} Xdtt4 0nni-C* 

^tio zn^(om\ii. mmmi hnm\z\.x^is:^n 
»5Kftic-ttttT*r). ^(Dim\tmiy-C)VJ:^:»»:f^ 

40 lpJlCfeo}/^o 

[0 0 9 4] il(DEfR]ii±lC, «riEUfc«eStt5^^X3 

T-'<^^fi:^4&TE-8 (8. m=4) (88Efl:^4Si« 

1. 6 g, >^aiy^>'>^x^u>^U3— 
OU-h (M 1 0 1 ; MM^gi, (mm) 0. 4 g, ir 
;l.D— XT-fe^— h (CAB5 3 1-l:-f 
-Xhv>^^;^;p?fc® 0. 0 5g, &tX3ta'&BBi^ 

so (-rji^:tf4^ii.T-9 0 7 i^/"^' :fs^^-nm) 0. 

Olg^, 3. 6 5 g(D^5^Jl.X^;V^h>lCg«UT 

#^nsa*«Sr, y<ir-A--ca* (#4/^-) 
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^.12 0'C«>**iBBE*»fl"«fflV»Tli)^rauVMIt 

h (OCS-F) Sf^SL-fc. 
10 0 9 5] Cl<©J;5tcLr#6nfc*5E?^(»3t^1Sffl 
S'-h (OCS-F) C-pViT. 5lf>i^*$*(i« 

7^'>3>fil*xu:7'ypt-^'- (AEP-ioo 
©Re til 1 Onm-C*SJ:t7»t*>d»-3;fc. MK, JiE 

[0096] limm 1 ] mtw i t.mmicfmi£tift 20 

8- (3) (ttffifl;^4&«|»#) fc>c^;ux^;u-5rh> 

^ttl;^. :^«:tbTl 0wt56tL.fcSfffi<£. Xtr>3 
-hlra;D2000r pmtCTS^&Srff -Dfc. ifeViTT, 

?&aiu JP31. 0 MmWo'-eXnT^w yi^'fb^iSlSr^ 

tfg (?t^s;&s) *%-r-53fe^a«->- h (OCS- 

G) Sf^Ufc. 

[0 0 9 7] r©J:3CbT#^n;'£:)t#ll«>'-h 5» 
(OCS-G) C-tP^iT, 7lf>i^tt«^*fi:ffiMtSffi 

>flt?£xu:/y;<— 3^— (AEP-IOO \ %mmm 

«b*Bs*bfc«©3t^©3t^tt&l^«lr«5£l,fc. 

^1 



[0098] [Jt«« 2] iijs«ig 3 t.mw>zVf^^nii. 
6 («rE-n:^«)«S^) t;<g^;i^xg^ji">-h>siniA, 

D 2 0 0 0 r prntrr^^S-^frofc, ^V^T. 

1 7 o-cs-cigi^u. ^ea*T?jft^L. 

P*l. Oum©7=-fXn5^-f y4^fls-&<»S^trB (5t 
^S:)^S) «%-rs3t<^»«->- h (OCS-H) 

(0 0 9 9J C©J;5fctT#Snfc3fc#«fll5'-h 

(OCS-H) {COViT. ^lf>i^<ttS:^*^fi:«^fiffi 

>fisx»j:/ypi-i'- (AEP-i 0 0 : m,mm.vm 
m -rffl^eu sir. S!5eg?i>©5^>cxa^^ i/i'fl:^ 

J:n^©jB!l)£tcii3. #6n;fe?tt!^S5&@ttft®?ilB«f 
[0100] t •>- h ©fPffi] ±IBSIJ6W 1 ~ 

5 Rzf&mm 1 ~ 2 f snfc^^Mi'- f c-pv^t 

(1) 3t#S:&B©5r^X35^-<-;;i'fl:'&iKi©S©^|ffi 
^fl;XI^Re©S/hfll©:«rlRl©«#fttt> ±fB©«ICft 

(2) 'X'fX 

'V-f X©«)ettASTN-D 1 0 0 3 - 5 2 fcSt^Vi 

xnu-:>rc. BP^, asw- (ndh- 1 0 0 1 do : h 
*«fexiii («c) ») ^m\^^xmMv/t, 

(3) F;*'f >©iJ--fX 

3t^S;&SJcjg*3n;/5i H -f >©-y-'f 

[0 10 1] 

ma 









•3ttt 










No. 










(Mm) 




OCS-A 


1. 0 




5-6 5 


3 0 






OCS-B 


1. 0 




2 0-5 0 


3 5 






ocs-c 


0. 3 




2 0-70 


4 0 






OCS-D 


0. 3 




2 0-4 0 


2 5 






OCS-F 






20-5 0 


3 3 




immi 


OCS-G 


8. 1 


*0 




3 7 


1 0 




OCS-^ 


7. 9 


%0 




3 8 


« • 
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: r J n^y K>t-f >**t>"r 

[0 10 21 [lliS096-8]&tX]tifiOT3-5] 

^n^tfewe-s) xt;^jt«wi-'2 (^n^nitg^w 

-rUi^^lRl (^tf>i/:&lPl, HllO102Ma) a:± 
(B!lS«©^lf>t5^*lRl (HlKDlOlRa) izOJ^T 
(a 3) ;&ti 8 oa[t;^cr). ^bTJiflKD^^aWv 

>^*fRl. igilO10 2Mb) t±«S«<Z)^bf>i^ 
:^rp) (^1 1<D1 0 1 Rb) LCDi^TM (a 4) d^Off 



±SiS3t«<^ffiai:7.<;i.A(i4 0 nm(Dk^^— 
->3> {ME<h|^«l { (nx + ny) /2-nz) xd 

>r;WA«r^Vi^o #e)n;/S:TN-LCD«. y-vu~ 

h ^l^fc;* T N - L C D %t^9lVft. 
[0 10 3] #e>n;^TN-LCDfC5 5 H z O^J^ 

»ytm (LCD- 5 0 0 0, ±mm^ my s) ^^v^ 

h^Xhtl^l 0aJi^3a:^±/T:feJ;tXfc/:&C0«^« 

[0 104] 
[a2l 



*2 



No. _hT fe* 



OCS-B 10 0£4-h 130 125 

mum? ocs-c looeni 130 130 

m^MS OCS-D 10 0g;^± 120 120 



tfc««3 OCSH; 5 0 6 4 7 0 

itmm4 OCS-B 59 6 1 6 6 

itSm^ 10 0£4± 6 1 9 5 



[0 1 0 5] ^1, 2i!)^^m^i!)^^^omz. 
[0 10 6] [IISS0II9] 

(a^S*^«g(Of^S) ^^"^^F^^^S'SSa (An : 0. 
8) $9 OlCoatlftT, 36>04. 5 /^InCr)^^-/y1J• 
5T?fP^Urc3fe^«>'-h&2ter)^*ft. «a^^S 
B^f^SUfe (H8#SS) o fib, ±«a>3t^««'>- 

^^^fRj, a9<D8 2Ma) i:±fflSSO^ tf >y^fpj 
(09(D8 1Ra) <h0[>;5i-r^| (ofl) fftlSOmtf^ 

S/h®^^-rtSI^:^lSl (^tf>^;^[Rl. 09O8 2M 

b) aiTfflgs«co^tf>^:^r6i (09<^8iRb) -hco 

UT^ (a 2) 8 OSi:?^^ci:^tC> ±E3t^« 



[0 10 7] #^n;/bTN-LCD(;:l ViHz<Dmm& 
<Dmm^. l*^&5 VrHJJJUb. iE®:«rlRi;fecJ;lXJb/T 

^ytiY (LCD-5 0 0 0, (tt) S) ^^(.i 

Tffl^U iEMuVh^Xh (Tof/T6f) ^^Zfa> 
40 h^X h:^n 0e^J:^?^^i:/T:feci:l^£/:&CD«lF^ 

s:*ie)fco #^n;fe:a^^ii*tt^Hi 4{c^-ro ®i 4 
[0 10 8] [^«io&r/ii] 

T^ffiS:^ ^-^1/ tf 6 E - C 3 (r>mytWL^miM^X. 
«®ir;V$:»ty<fcpJcL.T. ^S6«2&t^3 (^n-€^n 
SIJB0! 1 0 1 1 ) T?S^n:/t« v^3t56^«s^- h 
5? 2tt*«3&b;fe. ^(Dft. -#^«JC^fl2S:»llJ:^JC 
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10 10 9] [Jt««6] (») KTFTSfK 

a*7-5^Hi6E-C3©(§)tSS:i«*«U SISfiW 1 

CO 1 1 01 #6nfc*5-}ss^^i^air-pnT, e 



♦ 0 : 1 tfi^^M^m^i^tt. sot,. %^nitij^-m. 

(LCD- 5 0 0 0. ^iSmf (»)«)* 

■r. 

(0 1111 
[^3] 



^3 



No. 



a g ^ (g) 



^«91 0 
^«1 1 



OCS-B 
OCS-C 



12 3 

13 0 



115 
12 0 



5 0 



7 0 



[0 1 1 2] %3;»>e9l6A'ft<i:5k:, I^Ml O&tK 27 
1 lo*^-ISS^^^ett. Jt«fia|6</3fc«J;:Jt^ 

^sswi oRtxi iT#e.nit*^-jKs^5^^e 30 

[0 113] 

fc, *«IB©3t^1*«>'-h*MIM;S:f©3a^3S 

^. TFD;ft^:©2^a7^*^^ffl^Jfc7^^5^^':/V^U 

[HM©fBi#;^RI^] 

[Bii Bii». m^xmt^ (y-^ni^) miHo^mvi so 



[SIS] si3». «!a^^s©ieaB©f^^&t)iR]S& 

[H4] H4tt. *l8?8©36^«5'-h©«3l««|<« 

Rr;H«ffl^»f^©li{g!£«EBSWC3^-r0Tab*. 
[05] 0 5». 4:%Q^©%a^^S^S©ft^e()«|j&S 

[0 6] 0 6e. ife^tt«>'-h?£fflt>fc}SS^^Sg 
IciJttS 5r— 3 >©S/hfii©:4r[Bji:S9lft-feJl'© 
SS©9tr>y:;&iRlt©MfiS*^t-0Tab«. 

[0 7] 07». 06$zM:;&i^i»'&M/i:«ic#&n« 

[0 8] 0 8tt. -*t©^^«5/-h^£fflvircsa!a^ 

-fe;i'©SS©^lf>i^rS)t©gi««r^-r0T*-5. 
[09] 0 9li, 08*z«;5l6j*^^Sfc^JC#&n3 

[0 1 0 ] 0 1 0 2 ttUg L.fc3t^ffi«->- h =&ffl 

*i6itfsa-fe;i'©»«©^t;>i!^:&isii:©MiR*^-rH 

[0 1 1 ] 0 1 1 tt, 0 1 0 Sr z «Wrffil*i^^/£:^lj:# 

^ns0T?*s. 

[012] 01 2tt. *5SW©*5-8Sa«^ilS©ft 

[013] 0i3tt. ^^egc^t^sav—h (OCS 

- B) ©3ie*a5^S©R e i:a»^l©H«&^-rd!'^7 
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(21) 



39 

mi 4] 0i4tt, :^mm(DmmK9-v%^nn^^& 
2 1,41 mm^» 

2 2, 4 2 SlnlBi 
2 3, 4 3 it^a^rJB 

23 a, 23 b. 23c **att5*-r y i^fl:^ 



1*M¥8-5 0 2 0 6 



40 



Pa. Pb. Pc y'^7.=i^^yi/m&mtlL0>m 

2 1a. 2 1b, 2 1c jSIB3tl$«:2 1 CDtBCWf^: 



da. 0b, 0c 

2 4 S??3tltfr©iSfe» 

3 1a 3 1b 

3 3 TNm&»=f- 



mi} 



[BI2] 



[B3] 




.zsr 



p ^ 24 



2Iq 



.23e 
-23, 




31b 



31a 



[B4] 



[05] 



(22) 



i»BB¥8-5 0 2 0 




[010] [011] 




y 



Retnm} 

[012] I 

ISO 




-2D -lO O lO 20 30 40 50 60 
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114] 




TAW 



-3> h^Jl h:lD 
:3>h9Jlh:100 



(72)«?«« mm 
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